Molecular cloning of Echis ocellatus disintegrins reveals non-venom-secreted proteins and a pathway for the evolution of ocellatusin.
We report the cloning and sequence analysis of Echis ocellatus cDNAs coding for dimeric disintegrin subunits and for the short disintegrin ocellatusin. All the dimeric disintegrin subunit messengers belong to the short-coding class, indicating that short messengers may be more widely distributed than previously thought. Mass spectrometric analysis of the HPLC-separated venom proteins was performed to characterize the dimeric disintegrins expressed in the venom proteome. In addition to previously reported EO4 and EO5 heterodimers, a novel dimeric disintegrin containing RGD- and KGD-bearing subunits was identified. However, a WGD-containing polypeptide encoded by clone Eo1-1 was not detected in the venom, suggesting the occurrence of larger genomic than proteomic diversity, which could represent part of a non-venom-secreted reservoir of disintegrin that may eventually acquire physiological relevance for the snake upon changes of ecological niches and prey habits. On the other hand, the realization of the existence of two distinct messengers coding for the short disintegrin ocellatusin reveals key events of the evolutionary emergence of the short disintegrin ocellatusin from a short-coding dimeric disintegrin precursor by two nucleotide mutations.